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1. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet 



[ [ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
— amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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application No. 
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L Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 



□ 



_ , as originally filed 
, filed with the demand 



pages 



□ 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 



I | the drawings: 



pages 
pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 



pages 
pages 



, as originally filed 

. , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. ' " 

These elements were available or furnished to this Authority in the following language which is: 

Q the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 

□ 

4.D 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 

□ 



the drawings, sheets/fig . 



5 n This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sfieets which have been famished to the receiving Office in response to an invitation under Article 14 are referred to 

™P oH 05 originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 1 7). 

* * Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial aJRcability. 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 
Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-48 



1-48 



1-48 



YES 
NO 

YES 
NO 

YES 
NO 



I 2. Citations and explanations 

)ocument 1 

iS 0 ^ Y { Ct Effici ^ ^edification of a human chromosome by telomere-directed truncation in 
high homologous recombmation-proficient chicken DT40 cells. Nucleic Acids Res. July 15 1998 
Vol. 26, No. 14, p. 3447-3448. 5 * 

Document 2 

Kuroiwa Y, et al., Mampulation of human minichromosomes to carry greater than megabase-sized 
[chromosome inserts. Nat Biotechnol. 2000. Oct, Vol. 18, No. 10, p. 1086-1090. 

)ocument 3 

Luroiwa Y, et al., Cloned transchromosomic calves producing human immunoglobulin Nat 
hotechnol. 2002 Sep, Vol.20, No. 9, p. 889-894. 

[Document 4 

Mills W et al Generation of an approximately 2.4 Mb human X centromere-based minichromosome 
Vol 8 No 5 pmTil****** chromosome fiagmentation in DT40. Hum Mol Genet. 1999 May, 

iDocument 5 

h^No 2 6 C p^Sll^lT 68 " hUman * taBx ** 1 chromosome technology. Trends Genet. 2002 Jun, Vol. 
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International application No. 
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Continuation of Box V.2.: 
(Document 6 

Ikeno M, et at, Generation of human artificial chromosomes expressing naturally conlrolled 
guanosine taphosphate cyclohydrolase I gene. Genes Cells. October 2, 2002 (online publication date: 
[September 27, 2002), Vol. 7, No. 10, p. 1021-1032. 

)ocument 7 

Grimes BR, et al., Alpha-satellite DNA and vector composition influence rates of human artificial 
chromosome formation. Mol Ther. 2002 Jun, Vol. 5, No. 6, p. 798-805. 

document 8 

iMasumoto, H. et al., Centromere Kinetochore no Kino Kozo: Hito Jinko Senshokutai o Mochiita Kino 
jKaiseki. Protein, Nucleic Acid, and Enzyme, 1999, Vol. 44, No. 2, p. 1665-1673 

•Claims 1-48 

l^™° C Tt nt 1 ^ s ^ bes a method of telomere truncation in chicken DT40 cells, and it states that the 
L> 1 40 cells have high homologous recombination proficiency. 

Document 2 describes the preparation of a human artificial chromosome (HAC) that contains a 
desired chromosome region by performing chromosome translocation with a Cre/loxP recombination 
system after the chromosome has been fragmented by telomere truncation in DT40 cells. It also states 
that at that time the loxP sequence is inserted into the RNR2 locus of the SC20 short arm of human 
chromosome 14 from which the distal side of the long arm has been deleted beforehand, and that part 
is used as a so-called cloning site. Moreover, Figure 1, etc., show that as a consequence the distal part 
of the short arm of human chromosome 14 is also deleted by chromosome translocation using the 
Cre/loxP recombination system. Document 2 also states that even when the constructed HAC is 
transferred into mouse ES cells by the micronucleus fusion technique (MMCT), it is very stable and 
[enables creation of a chimeric mouse. 

Document 3 describes the preparation of a cow that expresses human antibodies by using a method! 
similar to that of document 2. Moreover, Figure 2, etc., also state that the IgH gene from SC20 is 
|contained in the constructed HAC. 

Document 4 concerns the human X chromosome, and Figure 1, etc., describe the fragmentation 
and modification of that X chromosome at a desired site by telomere truncation in DT40 cells 
Moreover, it states that at least a centromere, a replication origin, and two telomeres are essential for 
Ian mammalian artificial chromosome (MAC). 
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Supplemental Box — — — _ 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V.2.: 

Here it can be said that, as described in documents 5 and 6, that the preparation of an HAC vector 
that contains a relatively large gene region was a well-known problem to persons skilled in the art 
before the priority date of the present application. Therefore, persons skilled in the art can easily 
conceive of using the HAC construction method described in documents 2 and 3 and constructing an 
HAC containing foreign DNA that encodes various proteins. Moreover, at that time because it is 
natural to delete undesirable genes that are present on the original chromosome, persons skilled in the 
art can apply the method described in document 4 and delete the IgH gene segment of SC20 described 
in document 3 as needed. 

Moreover, documents 7 and 8 describe the construction of an HAC utilizing the so-called alphoid 
sequence, which is a part of a centromere of human chromosome 21, and they state that it is very 
stable in transformed cells. When we consider that the decoding of human chromosome 21 had been 
completed before the priority date of this application, and it was possible to refer to this sequence data, 
etc., before the priority date of this application, persons skilled in the art can easily conceive of 
constructing an HAC using a centromere, etc., of human chromosome 21 in place of SC20 of human 
chromosome 14 described in documents 5 and 6. 

In addition, persons skilled in the art can decide the position to be deleted on the chromosome and 
select the foreign DNA to be inserted in the constructed HAC as needed. 

Moreover, when we consider the fact that the distal sides of both the short arm and the long arm of 
the chromosome are easily altered by transposition, and especially the description in documents 2 and 
3, this examination finds that adopting the constitution of the invention described in the above claims 
provides no outstanding effect that cannot be predicted by persons skilled in the art. 

Therefore, this examination finds that persons skilled in the art can easily create the inventions 
described in the above claims based on the descriptions in documents 1-8, and therefore these claims 
lack an inventive step. 



Form PCT/IPEA/409 (Supplemental Box) (July 1998) 



© *> 



PCT 

mmi 2^. &isifmiij^56^) 

CPCT 3 6&&TJ<PCT8yilj70] 




cOSJSgE-^- PH-1899-PCT 


^o#SS#J-ov^r»4, @6&5MS££«*trWj£ttji*n (^skpct/ 

I PEA/4 1 6) Sr#fiai-5rt. 


PCT/J PO 3/1 2 7 3 4 


(B.M.^) ° 3 - 1 °- 2003 


&5feB 

(B.^.¥) 0 4 • 1 0 • 2002 


@&#£F#3g (I PC) 

Int. CI* C12N15/09, C12N1/15, C12N1/19, C12N1/21, C12N5/10. C12P21/02 









i. m&^mm&MM&ftf&vtiz- <Dm&^mm&n&*&i&ftmm5i& (pct36*j <Dmfe\z^mtti-z>o 
(p c T^iij7o. i6Rt^p c mmmmm eo7 



3. ^<DB^Hl#S®&te, &voft®*&te 0 



I 




n 


□ 


in 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


vni 


□ 



0 3. 1 0. 2 0 0 3 


07. 04. 2004 


(I PEA/ J P) 
100-8915 

^m^^paKia^iaHTi 4#3# 




4B 


9 3 5 8 


magS-f- 03-3581-1101 A* 


S 3 4 4 8 



ffiAPCT/lPEA/40 9 (1 9 98^7^) 



a^ms## pct/i 



3/12734 



PCT&IU70. 16, 70. 17) 



0 mmftnwszmimm 
□ waBS m 



□ la® ^ 



PCT l 9*©ft3£tcS<S#ffljESixfct><o 



mm.mcmmztiitt><D 



±ft(omim&m(owm\t* Tiuz.m-nsfet:&<izi>\ wroBRstusowflrrNtea. 

□ HBRH*rofc«>t«W*4xfcPCT«Hij23.i(b)|ct^5a»?*<omffi 

□ P c T*UUJ48. 3 (b) trH/> 5 B£S<&Ha <DfS 

□ BK^<iS3iEOfc&^tim$^PCT^IlJ55.2*fcl455.3^V>5af?S:(0-a'S 

□ £<&BIRHiKlc£*;h.a*ffiK:«fc5E?iJ?if 



«3EK J: 9 . TIB«>«K**IW*S;h.;fc. 

□ ft 

□ mm 



J* 



5.n roBBSPNBaFffi^^tts ffi*«H»c*UfcJ:5lc, SjE*staffi«PJc*Jtt*ra*<offlffl*S*.-c$ixfc'brotB«>6) 



SSPCT/1PEA/4 0 9 (SH) (1 998^7^) 



M | PCT/^ 3/1 2 7 3 4 



v. mm&. m&mju*mm±o>mmfim&\o^x<Dikmi 2* (pc't3 5&(2)) ic^amfi?, *fr&mttvz> 



1. Aft 

fcr&ti: (N) W#(D«Sffl 1-4 8 



it#«= (IS) fS#»ffiH 



ifi:fctf>«6ffl 1-4 8 *8 

mm±<r>mm-sim&. ( 1 a) si^ses i-48 m 



2. ASfc&tmW (PCT&HIJ70.7) 

Kuroiwa Y, et al. , Efficient modification of a human 
chromosome by telomere-directed truncation in high 
homologous recombination-proficient chicken DT40 cells. 
Nucleic Acids Res. 1998. 07. 15, vol. 26, no. 14, p. 3447-3448. 
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Kuroiwa Y, et al. , Manipulation of human minichromosomes to 
carry greater than megabase-sized chromosome inserts. 
Nat Biotechnol. 2000. Oct, vol. 18, no. 10, p. 1086-1090. 

Kuroiwa Y, et al. , Cloned transchromosomic calves producing 
human immunoglobulin. Nat Biotechnol. 2002 Sep, vol. 20, 
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Larin Z, et al. , Advances in human artificial chromosome 
technology. Trends Genet. 2002 Jun, vol. 18, no. 6, p. 313-319. 
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composition influence rates of human artificial chromosome 
formation. Mol Ther. 2002 Jun, vol.5, no. 6, p. 798-805. 
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